ABSTRACT OBJECTIVE: Endometriosis is a common gynecological condition that affects many women of reproductive age worldwide and is a major cause of pain and infertility. Treatment of endometriosis can be either surgical, aiming to restore normal anatomy by removing endometriotic lesions, or hormonal. Various medical treatments with different doses, formulations, delivery systems, and regimens have been tested. The main objective of this study was to compare the efficacy and tolerability of dienogest and dienogest plus ethinylestradiol on endometriosis-related pain. Additionally, the effects on endometrioma size were examined.
Introduction
Endometriosis is a common gynecological condition that affects many women of reproductive age worldwide and is a major cause of pain and infertility. Treatment of endometriosis can be either surgical or hormonal. Surgical treatment aims to restore normal anatomy by removing endometriotic lesions. Hormonal therapy aims to induce a hypo-estrogenic state, atrophy or quiescence of endometriotic lesions, and a reduction of the chronic peritoneal inflammatory state. In the last decade, substantial progress in diagnostic imaging has allowed a reliable noninvasive diagnosis of endometriosis (i.e., without the need for surgical and histologic confirmation), thus opening the possibility to shift first-line treatment of endometriosis from surgery to medical therapy (1) .
Hormonal therapy is not a cure; treatments often need to be administered for years to prolong their effects. Various medical treatments with different doses, formulations, delivery systems, or regimens focusing on endometriosis treatment have been studied. According to the guidelines on endometriosis management issued by major international scientific societies, different medications such as oral contraceptives (OCs) and progestogens vary in safety and tolerability, despite having substantially similar effects in terms of pain relief. Consequently, progestogens and estroprogestins represent the first choice for the medical treatment of endometriosis (2) (3) (4) .
Progestins are synthetic compounds that mimic the effects of progesterone. Small structural changes between them can account for considerable differences in their pharmacological properties and actions. With few exceptions, they are used to achieve similar results on target tissues, including suppression of ovarian function, decidualization, and atrophy of ectopic implants, and reduction of intraperitoneal inflammation. However, they are involved in different endocrine pathways owing to their chemical structure and pharmacological properties. In recent decades, newer progestins have been synthesized with the goal of finding a structure with no androgenic or glucocorticoid effects. These newer progestins, such as dienogest, in addition to having a strong pregestational action, also exert anti-estrogenic, anti-gonadotropic, and anti-mineralocorticoid effects. These compounds are included in combined oral contraceptives (5-7).
To the best of our knowledge, this is the first study to compare the effects of these two products (dienogest only vs. dienogest plus ethinylestradiol) on disease. The main objective of this study was to compare the efficacy and tolerability of dienogest and dienogest plus ethinylestradiol on endometriosis-related pain. In addition, the effects on endometrioma size were reported.
Material and Method

Data collection
A total of 81 patients with clinically diagnosed endometrioma, who had chronic pelvic pain, dysmenorrhea, or deep dyspareunia between January 2015 and December 2018 were studied retrospectively. Subjects with complete data for the 6-month period of hormonal treatment were included in the study. The study was approved by the local institutional review board (date: 03/02/2019 and ethics committee number: 2019.02.1.01.002.r1.015), and written informed consent was obtained from all participants. The strengthening the reporting of observational studies in epidemiology (STROBE) statement principles were applied for this retrospective cohort study. The patients were selected using the International Classification Database (ICD) codes from the electronic database at the hospital. Variables including age, medical treatment start date, body mass index (BMI) in kg/m 2 , parity number, smoker status, infertility status, age at first menstruation, pain scores, previous endometriosis surgery, and endometrioma size were recorded.
Design
In this retrospective cohort analysis, the patients were divided into two main groups: continuous oral dienogest (n= 43) (Visanne ® , 2 mg/day) and continuous oral dienogest plus ethinylestra diol (n=38) (Dienille ® , 2 mg/0.03 mg/day) as shown in figure 1. Patients were informed that the provided medical treatment is not a cure for endometriosis and that pain symptoms could return when treatment was discontinued. After all the benefits and adverse effects were described, medications were given according to patient preference or the specialist's decision in patients who had no preference.
Criteria for inclusion in the study were: diagnosis of ovarian endometriosis based on ultrasonography (transvaginal/ transrectal) and supported by magnetic resonance imaging (MRI) if necessary, endometriosis-related pain symptoms, and desire to avoid surgery.
The exclusion criteria of the study were as follows: need for surgical treatment (suspicion of malignancy, obstructive uropathy, or bowel stenosis), therapies for endometriosis other than nonsteroidal anti-inflammatory drugs in the 6 months before inclusion in the study (GnRH agonist, combined oral contraceptive), reluctance to tolerate menstrual changes, desire to conceive, the usual contraindications to estrogens and progestins, and concomitant pelvic inflammatory disease.
Standardized examination techniques, terms, and definitions were used. The preoperative classification of adnexal masses was determined in accordance with the recommendations of the International Ovarian Tumor Analysis (IOTA) group (8) . Ovarian endometrioma was defined as a round- shaped unilocular or multilocular (less than five locules) cystic mass with regular margins, homogeneous low echogenic fluid content with scattered internal echoes, and without papillary projections. To rule out functional cysts, the presence of endometrioma was confirmed during at least two separate examinations performed at least one month apart to rule out other hemorrhagic cysts (9) . The largest diameter of the endometrioma on sonographic view was recorded as the size of the ovarian endometrioma. If endometrioma was present in both ovaries, the total size was estimated by adding the largest diameters of the two endometriomas. No bowel preparation was performed prior to sonography.
The medical histories of the patients were taken verbally by the gynecologists during face-to-face appointments at the outpatient clinic. The first subjective impressions made during the physical examinations and transvaginal ultrasonography performed by the same gynecologists were recorded in the computer-based patient record system. Each scan was interpreted prospectively in real time. Pelvic pain symptoms evaluated in our study include dysmenorrhea (painful menstrual cramps), deep dyspareunia (pain with deep penetration during intercourse or sexual activity), and chronic pelvic pain (pain in the pelvic area that lasts for 6 months or longer). A numerical rating scale (NRS), with ''0'' indicating no pain and ''10'' indicating the worst possible pain, was used (10). Women were asked to rate the current intensity of painful menstrual cramps, pain with deep penetration during intercourse or sexual activity, and pain in the pelvic area that had lasted for the preceding 6 months or longer. The diagnostic examination always included kidney and urinary tract ultrasonography. Every 3 months, the patients underwent clinical assessment, vaginal and rectal examinations, transvaginal and transrectal ultrasonography, and were asked to complete the pain questionnaire again. In the absence of regular flows, pain during erratic bleeding episodes was considered as dysmenorrhea. Dysmenorrhea in women who were completely amenorrheic was counted as zero on both scales. Bleeding patterns and adverse effects were also recorded.
Statistical analysis
In this retrospective cohort analysis, the number of cases in the region during the study period determined the sample size. We did not perform a power analysis before the study as we planned to review all cases in our database. A power analysis was performed post hoc, however, to determine the statistical power of our results. The data were interpreted and verified by an independent observer. Continuous variables are expressed as the mean ± standard derivation (SD) and binary variables are presented as frequencies and percentage. The comparison of pain intensity between the two study groups was performed using Student's t-test. A paired sample t-test was used to compare pain scores and endometrioma size for patients before (baseline) and after treatment (at 6 months) for within-group comparison. For binary variables, Fisher's exact test or Pearson's chi-squared test was applied when necessary. All statistical tests were two-sided. Values of p<0.05 were considered statistically significant. Data were analyzed using SPSS software version 20.0 (SPSS Science, Chicago, IL, USA).
Results
Of the 81 patients included in our study, 43 were in the dienogest group and 38 were in the dienogest plus ethinylestradiol group. None of the infertile women had any desire for pregnancy. Fifteen patients had one previous endometriosis surgery, and three patients had undergone more than one previous endometriosis surgery. The demographic characteristics of the patients are summarized in table I.
The pain scores and endometrioma size of the patients before treatment and at the 6-month follow-up are summarized in table II. In both groups (dienogest and dienogest plus ethinylestradiol), the pain scores related to chronic pelvic pain significantly decreased (36% and 49% respectively, p<0.05) and dysmenorrhea significantly decreased (38% and 44% respectively, p<0.05) at the 6-month follow-up. A 28% decrease in the pain scores related to deep dyspareunia in the dienogest group was statistically significant at 6 months. Although pain scores in the dienogest plus ethinylestradiol group also decreased by 20%, the difference did not reach significance (p=0.09).
There was no significant difference in pain scores between the two groups before treatment. Similarly, there was no significant difference between the two groups at the 6-month follow-up in chronic pelvic pain, dysmenorrhea, or deep dyspareunia pain scores.
Regarding endometrioma size, the mean size before treatment in the dienogest group decreased from 36.6±12.8 mm to 24.2±17.5 mm at the 6-month follow-up. The 34% decrease in size was statistically significant (p=0.02). The mean size before treatment in the dienogest plus ethinylestradiol group decreased from 38.7±13.2 mm to 27.5±19.1 mm at the 6-month follow-up. The 29% decrease in size was statistically significant (p=0.01). There was no significant difference in endometrioma size between the two groups at the 6-month follow-up (dienogest 24.2±17.5 mm, dienogest plus ethinylestradiol 27.5±19.1 mm, p=0.42).
The most frequent drug-related adverse effect in the dienogest group was spotting (34.8%), which was significantly more common than that in the dienogest plus ethinylestradiol group (15.7%, p=0.04). However, none of the patients discontinued treatment due to adverse effects. The most frequent drug-related adverse effect in the dienogest plus ethinylestradiol group was headache (21%), which was not significantly higher than that in the dienogest group (11.6%, p >0.05, see 
Discussion
In this study, the effects and tolerability of dienogest and dienogest plus ethinylestradiol on endometriosis-related pain and endometrioma size were investigated. Pain scores in the dienogest and dienogest plus ethinylestradiol treatment groups were significantly lower for chronic pelvic pain and dysmenorrhea at the 6-month follow-up. Although dyspareunia was reduced by 21% in the dienogest plus ethinylestradiol group, this change was not significant, unlike in the dienogest group. Both groups also demonstrated significantly reduced endometrioma size.
Surgical treatment may be a mandatory option in the presence of subocclusive conditions (e.g. ureteral stenosis, bowel stenosis) and failure of medical therapies. The clinical management of endometriosis requires a clear understanding of the goals of surgery because surgical interventions can cause more ovarian damage than benign cysts, further decreasing ovarian reserve. Moreover, the recurrence rate for endometriosis after surgical excision may be as high as 50% at 5 years because it is not possible to remove all viable endometriotic tissue. Repeat surgery for recurrent disease is associated with greater harm than the first surgery, as evaluated using antral follicle count and ovarian volume (1, 11) . In addition, the complexity of the surgical procedure is often beyond simple excision of the endometriotic cyst or lesion and may require more extensive dissection (12) . Many societies including the American College of Obstetricians and Gynecologists (ACOG) and the American Society for Reproductive Medicine (ASRM) endorse empiric therapy for endometriosis-related pain before a definitive surgical diagnosis (1, 13) . In the current literature, there are few studies comparing oral progestin-only and combined oral contraceptive (COC). There is only one study directly comparing with the same progestin content (oral desogestrel vs. oral desogestrel plus ethinylestradiol) (14) . In our study, two drugs with the same progestin quantity were compared (oral dienogest vs. oral dienogest plus ethinylestradiol), similar to Morotti et al. Although the ultimate effects of different synthetic progestins in the target tissue are similar, the drugs differ chemically and pharmacologically. The interaction of these progestins with other members of the steroid receptor family can cause unpredictable pharmacodynamic effects in the tissue (15) .
There are numerous current medical treatments for the management of endometriosis symptoms. All of these treatments should be considered suppressive rather than curative. Hormonal management is by necessity long-term; the ideal regimen should be cost-effective, well tolerated, and without significant risk to the patient. Currently, intense debate continues in the literature about the first choice of medical therapies. COCs are low cost, well tolerated, and familiar to most women as contraceptives. Falcone et al. suggested that continuous COCs could be considered as the first-line treatment (16) . In another review, Vercellini et al. suggested that COCs should be the first-line therapy for endometriosis pain, followed by progestin-only treatment in the case of a contraindication to estrogen. The authors emphasized that COCs, which could be used safely for many years, did not alter the serum lipid profile and did not decrease bone mineral content in contrast to progestins (2) . In a similar study, COC treatment was found to be effective in all types of endometriosis-related pain (dysmenorrhea, pelvic pain, and dyspareunia) (3). In contrast, there was insufficient evidence to demonstrate that COCs are effective in managing pain-related symptoms compared with a placebo or other medical therapies in a Cochrane review (4). Moreover, considering potential progesterone resistance, there are concerns that the estrogen component in COCs may lead to progression of the disease by creating a localized hyper-estrogenic environment (17) .
Combined oral contraceptive agents were reported as significantly reducing dysmenorrhea, pelvic pain, and dyspareunia from baseline in most studies (3, 14, 18) . In our study, similar to progestin-only therapy, a COC was effective on dyspareunia, but this difference was not significant at the 6-month follow-up. This result may be related to the small sample size or short-term follow-up in our study. Similarly, Casper et al. emphasized that COCs had no beneficial effects on dyspareu- (17) . Progesterone receptor expression and progesterone sensitivity of these receptors are mediated by estrogens in eutopic endometrium. Estrogens also cause progesterone to become more potent by inhibiting its metabolism. In a previously reported study, the number of progesterone receptors in the estrogen-treated group was significantly increased compared to that in the untreated group in eutopic endometrium (19) . In contrast, estrogen treatment in endometriotic tissues does not cause an increase in progesterone receptor expression and protein levels. Induction of progesterone receptor expression by estrogen in endometriosis is markedly blunted (20) . Estrogen receptor alpha (ERα) deficiency in endometriosis may be responsible for the failure of estrogen to induce progesterone receptor expression, thus contributing to secondary progesterone receptor deficiency and progesterone resistance in women with this disease. Consequently, the estrogen component of COCs may not have a positive impact on progesterone resistance in endometriosis lesions (21) . There is only one study on how ERα, which is responsible for progesterone resistance in the disease, is distributed in different types of endometriotic lesions. In this study, the ratio of ERα to estrogen receptor beta (ERβ) (ERα/ERβ) was significantly higher in red superficial peritoneal lesions compared with black peritoneal lesions and ovarian endometrioma (22) . Considering the above-mentioned receptor-endometriotic lesion relationship, Vercellini et al. recommended the use of COCs in young patients with early peritoneal lesions in the lesion-based medical approach, and progestins in patients with deep dyspareunia arising from fibrotic nodules with no estrogen receptors (23) .
The main limits of the current study are the small number of subjects in both groups, its retrospective nature, as well as the lack of surgical confirmation of endometriosis. Because patients were not selected randomly, selection bias may be a problem. However, patients were selected and assigned to study groups using rigorous exclusion and inclusion criteria to avoid bias. Due to the retrospective nature of the study, statistical power was affected by the number of patients available in the records. There was no significant difference between the therapeutic effects in the two groups at the end of 6 months of treatment with respect to chronic pelvic pain or endometrioma size, but the statistical power was low for both (27.7% and 20.1%, respectively). The required sample sizes to achieve an 80% power assuming an α-type error of 5% for chronic pelvic pain and endometrioma size in each group were 181 and 251, respectively. In contrast, our study had sufficient power to compare dysmenorrhea and deep dyspareunia between the two groups (97.9% and 92.7%, respectively).
In conclusion, upon analysis of the data for the 6-months treatment period, estrogen-progestin and a progestin alone seem to be of similar efficacy for the temporary treatment of endometriosis-related pain. The dienogest plus ethinylestradiol combination was slightly less effective on deep dyspareunia but was well tolerated. Similarly, the two hormonal regimens posed no superiority over one another with regard to endometrioma size reduction. It may fınally be stated that estrogen does not potentiate the therapeutic efficacy of dienogest in any of the parameters analyzed in this study. Further prospective controlled studies with larger sample sizes and longerterm follow-up should better define differences among the various hormonal regimens used to treat or alleviate symptoms of endometriosis. 
